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These exclusive features give the ‘'Precision’’ 
Penetrometer its extreme accuracy ... maintains 
it throughout its useful life! 


Leveling gauge permits finer 
adjustment, easily and quickly. 
Heavy. rigid base will not 
“spring” or warp from contin- 
uous use or excessively heavy 


test samples. 


Speed and ease of manipulation 


is assured through simplicity of 


design 

After penetration measurement 
is made, resetting penetration 
needle automatically resets dial. 
Elevating and lowering device 
includes clamp which holds op- 


erating mechanism securely in 
place . . . permits moving Pen- 
etrometer without disturbing 
setting. 


Hair-trigger release is quick 
acting, will not stick or bind. 
Range of penetration expressed 
in '/;o millimeters, allows dir- 
ect penetration readings to 40 
mm in a single sweep of the 
dial. 


Rust resistant finish permits 
penetration tests on samples, 
while they are immersed in a 
constant temperature bath. 
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The “PRECISION” 
UNIVERSAL PENETROMETER 


For Penetration Tests of Bituminous Materials, Petrolatum 
and Greases According to A.$.T.M. D5, D217, D937, 


Most highly developed and accurate instrument 
of its type, the “Precision” Penetrometer is re- 
commended for the most stringent penetration 
tests where unquestioned accuracy is essential, 
Results are in accordance with the exact defini- 
tion of penetration. 


APPLICATION 


The “Precision” Penetrometer is used for 
penetration tests of bituminous materials, 
petrolatum, and greases according to A.S.T.M. 
methods D5, D217 and D937. 


For testing bituminous materials, the ‘Prec- 
ision”” Penetrometer includes one each of 50 
and 100 gram weights as specified by A.S.T.M. 


OTHER USES 


For tenderness testing of processed foods 
such as bakery products, chocolates and can- 
dies, canned fruits and vegetables, etc. 


For testing relative tenderness of various cuts 
of meats, including the effect of quick treez- 
ing, cold storage, aging and storing and the 
combined effect of aging, quick freezing and 
storing. 
Accessories available for the “Precision” Penetro- 
meter give it universal application to many 


other penetration tests. Write for detailed lit- 
erature 7-4F. 


Purchase Grom Your Laboratory Supply 
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LUBRICATE WITH PROFIT 


The Machine Age on the Farm 


In this—the machine age on the farm—farm equip- 
ment affords a large, lucrative field for lubricants 
made with Metasap Stearate Bases .. . for their 
proved ability to keep axles, chassis, ball and roller 
bearings and other moving parts operating econ- 
omically and at top effectiveness. Another impor- 
tant advantage is their ease of handling in hand 
grease pumps! 


Your lubricants made from Metasap Stearates will 
be clear, transparent, moisture-free and tempera- 


ture-resistant. Will not bleed, cake, freeze, evap- 
orate or dissolve. Will have less base, more 
mineral oil—the true lubricating ingredient 


Metasap Stearate Bases include Aluminum 
Stearate GM for heavy greases; Metasap 537 for 
firm greases, with no cracking or bleeding; Metavis 
540 for low viscosity greases; Metavis 543 for 
stringiress and body; Metasap 590 for extreme 
bodying action. Write today for technical details 
and for your complimentary copy of ‘Metallic 
Soaps for Research and Industry’. 


METASAP CHEMICAL COMPANY, Harrison, N. J. 


CHICAGO ° BOSTON ° 


RICHMOND, 


CALIF. ° CEDARTOWN, GA 


Also stocks at Cleveland, Ohio; Louisville, Ky.; Sam Francisce and Los Angeles, Calif.; Portland, Spokane and Seattle, Wash 


PHOTO COURTESY CATERPILLAR TRACTOR CO. 
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AERO 
BRAND 
STEARATE 


PURITY 
UNIFORMITY 


American Cyanomid Compeny 


You get a BONUS” in both 
PACKAGING 


_ BRAND 
‘STEARATE 


PURITY 
UNIFORMITY 


When you specify Aero Brand Stear- 
ates for your lube requirements, voi 


get a two-fold bonus: 


1. A uniformity in quality and pur- 
itv—assured by a new process, mod- 
ern equipment and continuous 


chemical control. 


2. Convenient handling and cco- 
nomical storage due to Cyanamid’s 
exclusive method of packaging in 


strong multi-wall paper bags 


Always say “Aero Brand” when yor 
order Stearates and take advantage 
of these plus values — at no extra 
cost. 


American Cyanamid Com! 


AMERICAN Granamid COMPAS 


INDUSTRIAL CHEMICALS DIVISION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. 
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At the beginning of 
each vear, it is customary 
for a columnist to turn 
fortune teller and predict 
what the coming year has 
in store. It would please 
me greatly if I felt quali- 
fied to join the crystal ball 
experts and call the turn on economic prospects 
for the grease industry in 1949—but I don't. 


Instead of doing a Kiplinger, therefore, I'm 
going to confine my predictions to one: 1949 
will be one of the most active years in the his- 
tory of the National Lubricating Grease Insti- 
tute, thanks to the high-voltage committees 
which are handling various phases of our pro- 
gram. All committees are making good progress 
towards completing their program goals. 


The Technical Committee, for example, 
under the chairmanship of T. G. Roehner of 
Secony-Vacuum Oil Company, is doing an 
excellent job in lining up worthwhile technical 
articles for the “Spokesman”. In this connec- 
tion, | want to call your attention to two 
articles in this issue — ‘‘Lubrication of Anti- 
Friction Bearings from a Bearing Manufac- 
turers Standpoint’, by Mr. H. Reynolds, 
and “Four Point Cooperation for Optimum 
Lubrication Results.’ by Mr. Howard Cooper. 
Articles of this nature are practically valuable 
because they give us a he!pful viewpoint on 
our industry from people in other fields. 


When I started to write this article a sum- 
mary was made of the progress accomplished 
by our Technical Committee. You will be as 
amazed as I when you read this summary of 
their accomplishments. 


In addition to forming two committees de- 
signed to obtain and review technical articles 
for our “Institute Spokesman”, they have also 
completed a project started last June when a 
committee panel was formed to study the “De- 
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4g B. G. Symon, President N.L.G.I. 


livery Characteristics of Dispensing Equip- 
These explo- 
ratory tests have been completed, a summary 


made and assembled by Mr. Roehner who has 
distributed these findings to the members of 


ment for Lubricating Greases’. 


the panel for their further consideration as to 
future action. 

Quite some time ago a member of the Insti- 
tute suggested that the Spokesman contain ab- 
stracts which would be published each month. 
This subject was discussed at the Technical 
Committee meeting on October 13, 1948; when 
favorable consideration was given to the pro- 
posal that an up-to-date bibliography on grease 
subjects be published in “The Institute Spokes- 
man’. Immediately following this meeting Mr. 
Roehner submitted a questionnaire to a rep- 
resentative cross section of the N.L.G.I. Tech- 
nical Committee asking their opinion on 
whether or not we should publish abstracts. 
This questionnaire has been returned to your 
Institute office for further consideration. 

Vice President A. J. Daniel, who is chairman 
of our Program Committee for 1949, has given 
me the astonishing news that 201 hotel reser- 
vations have already been made for our 1949 
Annual Meeting in New Orleans. We are still 
ten months away from this meeting with our 
membership interest increasing with each day. 
Plans for an outstanding 1949 program were 
immediately started following our 1948 Annual 
Meeting. It is my understanding that plans 
for our 17th Annual Meeting are well under 
way, and rapidly taking form. 

Mr. W. W. Albright, chairman of our Mem- 
bership Committee, has been active in gathering 
lists of organizations who could benefit by 
affiliating themselves with us. 

As specific progress reports come in from the 
various committees, they will be passed along 
to members through this column. 


Once again, a Happy and Prosperous New 
Year to everyone. I hope 1949 will prove such 
a banner year that it will serve as an inspira- 
tion to us for many years to come. 
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Making the GREASE 
for the wheels 


of work » » « it’s a better business to be in, a good business to ge 
now that aluminum stearate lubricating grease ca, 

cooked and cooled on a continuous, closed basis em) 

ing VOTATOR grease making equipment. Grease 

designed, engineered, and put up by Girdler’s Vorayog 
DIvIsION are setting new records for quality contro). 
compactness, economy, safety. Go ‘‘Votator”’ if you want 


GREASE GELLING TANKS 


to spend less money to make more money in grease. Write T 
La La 4 - for technical details: The Girdler Corporation, Votator in 
District Offices: 150 Broadway, New York City 7 * 2612 Russ Bldg St 
VOTATOR 


« San Francisco 4 . Twenty-two Marietta Bldg., Rm. 1600, Atlante 3 

+ GREASE COOLER. 

T 

f 

< VOTATOR 

\V 

We 
GREASE HEATER + + 


CONTINUOUS HEAT TRANSFER SYSTEMS FOR VISCOUS MATERIAL 


VoTATOR is a trade mark applying only to products of The Girdler Corporation 


POUR POINT DEPRESSANTS 


M 0 t 0 Santopour* Santopour B 


OIL 


MOTOR OIL INHIBITORS 
Santolube* 395, 395X, 398 Santolube 394-C 


@ LABORATORY TESTED 


@ PROVED IN SERVICE MOTOR OIL DETERGENTS 
Santolube 203-A, 222, 520 


MEDIUM AND HEAVY-DUTY COMBINATIONS 
Special preblends of detergent and inhibitor 


For complete information and technical 
data on Monsanto oil additives, write: 
MONSANTO CHEMICAL COMPANY, 
Petroleum Chemicals Department, 1748 
South Second Street, St. Louis 4, Missouri. 


VISCOSITY INDEX IMPROVERS 
Santodex* 


| SERVING INDUSTRY...WHICH SERVES MANKIND 
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The unanswered question is which 

me first the bearing or its lubri- 

at? Obviously lubricant would not 

ye required if we did not have bear- 

Bags. Just as obviously present day 

yarings without lubrication would 
t be satisfactory. 


The bearing manufacturer's side 
‘the story can be expressed in a 
tw words taking about a minute. 
We are looking for a lubricant that 
as a temperature range from minus 
)F to plus 400°F that will not 
change consistency over this range 
ind which will not break down when 
churned in an anti-friction bearing 
regardless of load and speed. It 
should perform without a noise level 
fad without temperature change; 
luther it should be ageless and 
finally the original supply should 
ubricate indefinitely. These simple 
quirements have been met, but 
aly verbally. 


seriously anti - friction bearing 
nanufacturers owe a large measure 
i their products’ satisfactory serv- 
ce to the excellent lubricants now 
vailable and with a few special ex- 
ptions, standard anti-friction bear- 
ng lubricants meet the needs of our 
satisfactorily. 


However ,we have found it neces- 
ay to exercise some control over 
te type and kind of lubricant used 
"th our bearings, as to when, where 
‘id how much. 


This has required the developing 
‘testing equipment which will not 
ly evaluate lubricants for. our 
weeds but which will also enable us 
‘0 identify characteristics which are 
Beded to insure proper duplication 
‘satisfactory material. 

A great help to our checking is 


my information available from the 
wWricant manufacturer. Our com- 
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Bearing Manufacturer's Standpoint 


MR. H. REYNOLDS 
The Fafnir Bearing Company 


pany has a blank form which we ask 
the lubricant producer to fill in. We 
appreciate that some of these data 
you do not have. Just fill in the in- 
fermation you do have; it eliminates 
duplication in our laboratory. 

Some of our tests may seem un- 
necessary but they eliminate ma- 
terials with obvious shortcomings, 
insure uniformity from batch to 
batch, and enable us to make field 
comparisons of similar lubricants. 

Routine lubricant tests embrace 
many distinct and separate steps re- 
quiring direct labor for a period of 
16 to 20 hours per sample and in 
some tests an elapsed time of 500 
hours. If the sample equals or bet- 
ters results established as _ satisfac- 
tory, then these materials are fur- 
ther checked by actual load life run- 
ning tests. These running tests are 
sometimes continued for 30,000 
hours. Laboratory tests do not estab- 
lish the lubricating value of our sam- 


ple; only load life tests establish 
that. Unfortunately, due to lack of 
time and equipment these load life 
tests cover only a limited range of 
conditions. 

The Annular Bearing Engineers 
Committee have agreed on certain 


tests for lubricating greases. These 
tests, sometimes slightly modified, 


are used as a preliminary check on 
all samples submitted for our evalu- 
ation. 

Slides illustrating some of these 
tests will be shown and briefly de- 


scribed. 
Storage Bleeding (Fig. 1) 


One cf our basic requirements of 
a suitable grease for lubricating ball 
bearings is that there be no exces- 
sive bleeding of the oil from the soap 
either from standing or from opera- 
tion. To determine this characteris- 
tic, the storage bleeding test has 
been devised. A glass jar of ap- 
proximately 2 oz. capacity, with a 
wide mouth (about 1'4” diam.) is 
filled with the grease sample. A cone 
shaped depression is formed in the 
grease having the same base diame- 
ter as the mouth of the jar with its 
apex located about 1144” from the 
top of the jar. The jar is then placed 
in shelf storage at room temperature 
for about a month. At the end of 


this time, bleeding is checked by 
measurement of the free oil col- 
lected in the apex of the conical 
cavity. 


Separation at 212 Fahrenheit 
(Fig. 2) 


We check for separation as fol- 
lows: A grease sample of approxi- 
mately 10 grams weight is placed in 
a 60 mesh cone of about 214” base 
diameter which supported in 
a suitable mounting over a 100 ml. 
beaker that has been cleaned and 
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weighed. The assembly is then 
placed in a gravity convection oven 
where it is maintained at a tempera- 
ture of 100° Centigrade (212°F.) 
for a period of 50 hours. At the end 
of this period it is removed, cooled 
in a desiccator and the beaker is 
weighed. The difference between 
the initial and final weights of the 
beaker is the amount of oil that has 
separated from the grease. Some 
government specifications limit the 
loss indicated in this manner to 5% 
of the sample, others permit no 
separation whatsoever. 

This same test also serves to indi- 
cate the loss of oil from the sample 
by evaporation. The loss from evapo- 
ration is again checked as loss of 
weight but this time we take the final 
weight of beaker, cone, and grease 
from the initial weight of same. A 
limit of 15% in 50 hours at 212°F. 
is considered satisfactory for general 
purpose greases. 


Dirt Count (Fig. 3) 


The dirt count is a simple test de- 
signed to give an approximate idea 
of the amount and size of the par- 
ticles contained in a sample. 

We perform this check as follows: 
Upon a thoroughly cleaned porcelain 
plate on the surface of which a grid 
100 square centimeters in area has 
been ruled a 0.3 cubic inch grease 
sample is spread to a uniform film 
.010 thick using a clean sheet of 
transparent pliofilm as a cover and 
is then examined under 10 power 
binoculars. 

The number and size (whether 
large or small) of dirt particles per 
square centimeter is recorded and 
checked against our established 
standards for a commercially clean 
grease. 

No standards for dirt count have 
been established, neither has a 
method. We note that some prod- 
ucts are consistently clean while 
others are continuously reported as 
containing dirt in sufficient quantity 
to affect the smooth-operation of an 
assembled anti-friction bearing in 
which it is used. 

We filter all grease used in pre- 
lubricated ball bearings so that we 
are not seriously disturbed by a 
small amount of dirt. However, our 
customers relubricate our bearings 
and we hesitate to approve a grease 
containing noticeable solids. 


Oxidation Bomb Test (Fig. 4) 
(Fig. 5) (Fig. 6) 
The Norma Hoffman Bomb Test 


was developed to determine the 
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Fig. 2—Evaporation and separation test. 
Fig. 4—Oxidation Bomb Test. 


Fig. 3—Dirt Count. 
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chemical stability of a grease. It is 
a static test in which grease samples 
are placed in shallow glass dishes 
on a rack and subjected to oxidation 
at an accelerated rate under con- 
trolled pressure and_ temperature. 
The oxidation resistance of a sam- 
ple can thus be evaluated in terms 
of years based on the induction or 
breakdown point of the grease. 


The apparatus (Fig. 5) consists 
essentially of a_ stainless _ steel 
“Bomb” fitted with a valve for filling 
with oxygen under pressure and pro- 
vided with a gage to indicate the 
initial pressure, and the drop in 
pressure as the grease sample ab- 
sorbs oxygen. The bomb is held at 
a constant temperature in an oil bath 
during the test. For convenience this 
bath is large enough to hold several 
bombs thus permitting the testing of 
a number of greases at one time. 


Breakdown of the readily oxidiz- 
able constituents in a grease occurs 
in two stages. The first is termed 
the induction period during which 
the reaction rate, as indicated by the 
pressure drop, is comparatively slow 
as only a slight chemical change is 
taking place. After some time the 
second stage begins, this stage is in- 
dicated by a sharp rise in the pres- 
sure loss curve indicating that more 
rapid chemical change is occurring. 
When this point is reached, the in- 
duction period is at an end. The 
length of time involved in the induc- 
tion period is indicative of the chemi- 
cal stability of the sample under test. 
Typical curves are shown in Fig. 6. 
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Fig. 6—Rate of Breakdo 
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TIME - HOURS 
wn of Oxidizable Constituents in a Grease. 


A grease considered good for anti- 
friction bearing use should show no 
noticeable change in color, consis- 
tency or appearance until the end of 
the induction period which has been 
fixed as a minimum. 

The bomb test, regardless of re- 
sults, does not predict the lubricating 
value of a grease. It must be sup- 
plemented by other tests. 

It is a quick check for estimating 
storage life and we find the follow- 
ing approximate correlation exists 
between the length of time involved 
in the induction period and _ safe 
shelf storage life. 

Induction Period 50 hours. 

Induction Period 150 hours. 

Induction Period 500 hours. 

Safe Shelf Life less than 1 year. 

Safe Shelf Life 2 to 3 years. 

Safe Shelf Life more than 4 years. 

A further use for the oxygen bomb 
is the checking of bearing materials 
with lubricants for compatibility. 

To illustrate, brass or bronze act 
as accelerators in the oxidation of 
some lubricants. Not much trouble 
occurs where bearings are relubri- 
cated but the use of brass or bronze 
as retainer material in prelubricated 
assemblies is accompanied by much 
head shaking and dark looks. Proof 
must be furnished even the office cat 
that the lubricant selected and the 
retainer material will live together 
peacefully. We also check seal ma- 
terials in the bomb with the lubricant 
we expect to use. 


Melting Point (Fig. 7) 

The Annular Bearing Engineers’ 
Committee have adopted a slightly 
modified A.S.T.M. drop point test 
for lubricating greases. 

The equipment used (Fig. 7) con- 
sists of a metal cup with a small hole 
in the bottom, suspended in a test 
tube which, in turn, is immersed in a 
heated bath of transparent oil. A 
sample of the grease to be tested is 
spread on the inside walls of the cup 
and a thermometer is placed in the 
test tube with its bulb just clearing 
the hole in the cup. Heat is applied 
to the oil bath at a fairly rapid rate 
until the thermometer registers ap- 
proximately 20°F. below the antici- 
pated melting point of the sample. 
When this point is reached the heat- 
ing is continued at a slower rate and 
careful observation is made of the 
temperature at which the first drop 
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fig. 5—Oxidation Bomb Disassembled. 
>) 
Fig. 7—Melting Point Test. corre, 


of grease falls through the hole in 
the cup to the bottom of the test 
tube. This temperature is taken as 
the melting point of the grease. And 
who cares; except for comparative 
purpose the test is almost valueless. 

Anti-friction bearings beat up the 
lubricant and the combined agitation 
and resulting temperature results in 
a softening of the grease at tem- 
peratures considerably below the 
melting point. 


Corrosion Test (Fig. 8) 

Freshly polished copper strips are 
spread with a thin film of the sam- 
ple grease. Some of the coated strips 
are set aside at room temperature in 
the laboratory for a period of 48 
hours and others in an oven at a 
temperature of 160°. for 24 hours. 
After these exposures the strips are 
cleaned with petroleum ether and 
compared with newly polished strip. 
Any noticeable stain is cause for re- 
jection of the grease causing it. 


Consistency (Fig. 9) 

Consistency is a numerical meas- 
ure of the relative hardness of a 
grease. 

Anti-friction bearing users of 
greases define it further as worked 
or unworked consistency. Unworked, 
is fresh stock as received—Worked, 
is the grease after churning in an 
anti-friction bearing or after an ac- 
tive period in some type of mechani- 
cal beater. A milled grease is con- 
sidered one that has been pre- 
worked by the manufacturer. Many 
of the present greases sold for use 
with anti-friction bearings are milled. 
We have a term “Milled to Penetra- 
tion Stability’. Such greases have 
very slight mechanical change when 
used with anti-friction bearings. 

We check consistency with an 
American Society of Testing Ma- 
terials Penetrometer, however Fig. 9 
illustrates a miniature machine de- 
veloped by the Annular Bearing En- 
gineers' Committee. This small unit 
is necessary because of the small 
amount of grease involved in our 
tests. 

Test Procedure is as follows: For 
unworked grease a sample as re- 
ceived is placed in the cup and 
leveled off. The point of the cone 
is placed on the surface of the grease 
and the indicator dial set at zero. 
The cone is released and allowed to 
sink into the grease. The penetration 
is allowed to continue for 5 seconds. 
The depth of its penetration is 
measured directly on the indicator. 
The indicator reading is translated 
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Fig. 10—Consistency Test at —15°F. 


from a table in a Penetration Num- 
ber. Temperature during test is held 
at 77°F, + or — 3°. 


Consistency is an important prop- 
erty to be considered in the selection 
of an anti-friction bearing grease. 


prelubricated ball bearings. resist- 
ance to solvent fumes, channeling 
and other requirements decide the 
issue. So far no type or consistency 
of grease meets all conditions. |" 
considerable favor, however, ane 


Such factors of use as housing de- generally satisfactory for average 
sign, method of application, use in use is a consistency between 2% 
ESMAN 
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Fig. 8—Corrosion Test on Copper Strips. rer 
tne 
in 
A. 
: Fig. 9—Unworked Consistency Test with Miniature Penetrometer. 


\.S.T.M. when tested in 


ind 306 
with A.S.T.M.  pro- 


xcordal 
cedure. 
low Tem perature Test (Fig. 10) 

k the temperature range 


To cl 

f any “ase or its consistency at 

‘oro or lower our laboratory used 
- apparatus shown in (Fig. 10). 


This is a cold box equipped with an 
\BEC Miniature Penerometer. The 
yp of the penetrometer is filled 
dightly over level with the grease to 
re tested and placed in the cold box 


» chill for a period of twenty to 


wwenty-fiv e minutes at — 15°F. The 


yp is then placed in the cup holder 
ind the point of the cone set just 


wen with the top of the grease. The 


one is released and penetration into 
he sample is checked at the end of 
‘minutes. At least two tests are run 
and the results averaged. 


We believe a satisfactory grease 
for general ball bearing lubrication 
should not be harder than A.S.T.M. 
0 at —-I15°F. nor softer than 
\S.T.M. 340 at +200°. 


Low Temperature Torque Test 
(Fig. 11) (Fig. 12) 


The object of low temperature 
torque testing of ball bearing greases 
is to determine the increase in re- 
sistance to rotation induced by low 
temperatures. To insure reproducible 
results in various laboratories the 
ABEC and the NLGI collaborated 
on the design which consists of a 
cold box (Fig. 11) and a spindle 
assembly (Fig. 12) incorporating a 
204 Conrad bearing to which the 
test sample of grease is applied. 

The box is brought down to and 
held at the desired low temperature 
for the specified time. A 2000 gram 
centimeter load is applied and the 
time necessary for one complete 
revolution is recorded. After a lapse 
of 15 minutes the load is applied in 
the opposite direction and the time 
for a complete revolution is again 
determined. Government 
tions require some additional low 
temperature tests. But we run these 
tests only on greases for aircraft 
service. 


Fig. 11—Cold box used in Low Temperature Torque Test. 


ABEC Machine (Fig. 13 & 14) 

This machine permits visual ob- 
servation of the grease sample under 
test in actual operation in a_ ball 
bearing under predetermined condi- 
tions of speed, time, and tempera- 
ture. The machine shown in Figures 
13 and 14 was developed by the 
Annular Bearing Engineers’ Com- 
mittee. It incorporates a fractional 
horse power motor attached directly 
to a shaft carrying a 204 Conrad 
grease shielded bearing. This bear- 
ing is enclosed in an oil jacketed 
housing heated by a gas flame; it 
permits observation of grease be- 
havior under a wide temperature 
range. The machine also checks both 
starting and running torque. Grease 
sample under test is subjected to 
both agitation and heat. The trained 
observer will note torque, separa- 
tion, aeration, leakage, changes in 
consistency, texture, volume and 
color. 

The test methods and procedures 
are standardized by the Annular 
Bearing Engineers’ Committee. The 
results are comparative and it re- 
quires a large number of samples of 
different greases to develop guiding 
values. 

Other things being equal greases 
showing the least change from origi- 
nal condition are considered most 
desirable and we use the ABEC ma- 
chine to quickly screen out samples 
possessing undesirable mechanical 
qualities. 


Water Resistance (Fig. 15, 16 & 17) 

One thing as sure as taxes is that 
water should be kept out of anti- 
friction bearings. Fot wet applica- 
tions we design the application so 
water is kept out. However, we 
have numerous calls from Govern- 
ment agencies and industry for 
water resistant lubricants to be used 
with our product. 

We check by the ABEC method 
(Fig. 15). This test consists of 
spreading a thin film of the sample 
on a clean porcelain plate and plac- 
ing on it several drops of distilled 
water containing 5% of a 1% al- 
coholic phenothalein solution. If 
after 15 minutes no alkaline reaction 
occurs, the grease is considered 
water resistant. 

We also use the Army-Navy test 
which requires more elaborate equip- 
ment (Figs. 16 and 17). In this test 
a number 204 Conrad type ball bear- 
ing is weighed, packed with 4 grams 
of grease and then mounted on the 
horizontal shaft of a motor in a spe- 

(Continued on Page 13) 
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bleeding Lubricants. 
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BRICAT!ON OF ANTI-FRICTION of the housing 14” above the 1/32 Qualitative Analysis of Soap 


opening. Content (Fig. 18) 
| BEARING 5 The bearing is revolved at 600 We are equipped to check greases 4 
Co-tinued from Page 11) RPM for a period of 1 hour. At the for kind and percent of soap base. : 


using. There is a small end of this time the bearing is re- We appreciate getting this informa- 


- vance between the face plate of moved, dried out at 180°F. and re- tion direct from our supplier as at 
it Luginq and 1/32 clearance be- weighed to determine the grease loss. the best our determinations are not 
The difference between the final Positive. 
Sm yeen this plate and the smalier plate eights divided salted One of our tests checks the kind 
ts divided by the original by dippi 
ii hich clamps O SOE yiece Of ple 
camps h h weight of the grease is expressed in coat y ping 
| é vire into a prepared si e 
geam of water Howing through a percentage; if the loss is less than — 


and inserting the coated wire into 
am nozzle at the rate of 300ml per 50% the arease is approved as * ¢ n 
i grease is approved aS the flame of a bunsen burner. Fig. 


impinged against the face water resistant. 18. le makes o pretty picture and 


also tells us the nature of the soap. 
Yellow for sodium, brick red for 
calcium, carmine for lithium and 
green for barium. 

Our checking for type of soap is 
for comparison only between lots or 
between different brands. 

Oil Viscosity (Fig. 19) 

We rely entirely on our supplier 
to give us the viscosity and percent 
of oil in his product. In general we 
prefer a viscosity above 250 and be- 
low 1000 S.U.V. at 100°F. The 
lighter oils tend to vaporize off while 
most of the heavier oils have poor 
low temperature characteristics. 

The greases meeting our require- 
ments best for general relubricating 
of anti-friction bearings have an oil . 
viscosity between 250 and 300 
Fig. 12—Spindle assembly from Low Temp. Torque testing apparatus. S.U.V. and are compounded with 
petroleum oils. 

We have investigated various new 
oils (or perhaps I should say syn 


minute 1S 


Fig. 14—ABEC Torque Test machine 
Fig. 13—ABEC Torque Test for mechanical stability. disassembled. 
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thetic lubricants) compounded with 
soaps as greases and also separately 
as oils. No new tests have been de- 
vised to check these materials. They 
generally pass existing tests for pe- 


; troleum products with high scores. 1s 

This is especially true when high 
temperature and moisture are both si 
present. 


The Fafnir Oscillation Test Machine 
(Fig. 20, 21 & 22) 

The Fafnir Bearing Company 
have built a test machine for check- 
ing the lubricating value of different 
compounds in anti-friction bearing 
applications where the bearings do 


not rotate but are subjected to lim- j wl 
ited oscillation under heavy loads. 
(Fig. 20). When this machine pect Fig. 15—ABEC Water Resistance Test. q d 
designed we also thought it might i 


Aes 


give an approximate comparison of 

the basic lubricating qualities of one 

lubricant to another. So far we can- 
not claim satisfactory correlation. 
rs We have furnished assembly and de- 
| tail drawings to a few interested 
laboratories and will be glad to fur- 
nish additional sets of prints to 
those interested. The apparatus con- 
sists of a base supporting a vertical 
stationary shaft on which a collar 
containing two small thrust type ball 
bearings is mounted. The collar is 
oscillated by means of a connecting 
rod operated by an electric motor. 
Load is imposed by a calibrated 
spring adjusted by collars screwed ig. 16—Army-Navy Water Resistance 
onto the vertica! shaft. Before as- "Test. 


Penola 


15 West 5list Sireel 
Fig. 17—Apparatus for Army-Navy water resistance test shown disassembled. NEW YORK 19, Y. 
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ig. 21) the thrust bearing 


semv!) 


oarts carefully cleaned and ac- 
“yratel) weighed and the grease to 
he tes is applied to them. The 
machi then started and run for 
50 he The bearings are then 
pled and again cleaned and 
weight The difference between the 


sitial and the final weights indicates 
unt of wear, which is the 


the al 
ndex of the lubricating quality or as 
we call it the “Friction Oxidation 
Resistance’ of the grease. A new 
cet of thrust bearing parts is needed 
for each test. 

The illustration (Fig. 22) shows 
group of selected bearing parts 


which demonstrate the relative lubri- 
cating values of several greases. 
Failure of a grease under the con- 
ditions of this test does not neces- 
sarily mean that it is a poor lubricant 


under all conditions. 


We considered a weight loss of 
not over .002 of a gram as excellent; 
from .010 to .020 as average; over 
i00 is poor. However, many greases 
with other necessary qualities are 
accepted even though their friction 
oxidation wear is high. 


To check from the 


oxygen bomb we give all samples 


our results 


Fig. 


18—Flame_ testing for 
metallic soap base. 


type of 


which check as satisfactory a shelf 
storage test. Bearings are packed in 
the usual way and dated and placed 
on the shelf for periodical inspection. 
We look for change in color, con- 
sistency, odor or other changes 
which indicate chemical breakdown. 


Other Tests 

In the last 10 years the need for 
lubricants which will perform satis 
factorily at increasingly higher tem- 
peratures has received consideration 
from the bearing companies, the 
American Society for Testing Ma 


terials, the Armed Forces of the 

United States, the N.L.G.b. and 

numerous private companies. 
Various means have been sug- 


gested for checking so called high 
temperature lubricants but no agree- 
ment has yet been reached as to the 
ideal test. This condition is apt to 
continue for some time yet. In the 
meantime, producers are experiment- 
ing trying to meet one set of re- 
quirements only to find that. still 
further needs are developing. Of 
what use is the lubricant that will 


(Continued on Page 18) 


PIONEERS 


in the development of greases 
for dependable lubrication 


since 1853 


— seven years before Col. Edwin Drake 
brought in America’s first commercial oil well. 


SWAN-FINCH OIL CORPORATION 


THE OLDEST NAME IN OIL 
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Sell more by demonstrating an easier way to use your products 


NATIONAL... 


ADDS ease to 
the handling — 


PURPOSE 


Trademork 


» DIESEL FUEL 
« GASOLINE 
= GEAR LUBE This pump is especially built for field use in filling tractors 
| : ne trucks and other equipment. Also it is ideal for the transfer 
LIN o Aad Giher Flelde of most any fluid, including chassis and gear lubes, from 
ni N any barrel with 2” bung to other containers. It is expertly 
H machined and finished. Comes packed in individual cartons 
I A with 8-ft. of low-pressure, oil-resistant hose; equipped with 


9” non-drip nozzle. 


FASY APPLICATION SELLS LUBRICANTS 


The Gre-Zer-Ator gives super service station performance to the 
individual . . . made for one-hand operation. No air or electric con- 
nections; hydraulic booster develops 5000 lbs. pressure. Fits all 
standard 25- to 40-lb. pails. One demonstration sells gun and grease. 


vw THE ORIGINAL BUCKET-TO-BEARING, 
~~ HI-PRESSURE GREASE GUN. 
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The Most Economical Gear Lube Dispensing Unit 
Ever Introduced . . . efficient . . . fast . . . clean 


NATIONAL ... 


Simple to assemble — easy to 
use... that’s why the Gear-Gre- 
Zor sells on sight .. . and it’s so 
economical the user will want 
one for each grade of lubricant. 
... Industrial plants can use 
several. Made of rust-proof steel 
and cast aluminum ... 5 feet of 
sturdy hose ... fits all standard 
25- or 40-lb. lug cover pails. Rec- 
ommended for use with SAE 
80-90-140 gear lubes. 


A sure-fire sales promotion item that 
will help you sell more gear lubricants. 


312 NORTH MAIN — WICHITA, KANSAS 


Trademark 
/ 
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(Continued from Page 15) 


meet ANG-5A _ requirements 


Will pour like molasses 
Soft but will not pour 


About like vaseline Good 


Stiff like library paste wange 


Hard like shoe polish 
Very Hard like refrigerated butter 
Harder than above 


Extremely Hard - would almost chip 


LUBRICATION OF ANTI-FRICTION 


of 
00°F. for 300 hours to the textile 
drying machine builder who must 
operate 24 hours a day continuously 


450 
400 
350 
300 
250 
200 
150 
100 

50 


Fig. 21—Fafnir Friction Oxidation Testing Machine Disassembled. 


at temperatures up to 400°F., if he 
is to take care of today’s needs. 

Present day anti-friction bearings 
made of 52100 steel do not meet the 
requirements either. However, the 
bearing engineer can produce a satis- 
factory bearing as soon as he can 
find a satisfactory lubricant. 


= 
» 
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empprarurd Fehr. 
CO NO OF KN 
| FA A NOON 


Fig. 19—ASTM Consistency numbers vs. temperature. 


Fig. 20—Fafnir Friction Oxidation Testing Machine. 


In cooperation \ 
lubricants the ant) 
companies are cont 
lubricants. We do 
fun. neither are 
paid. Our purpose is 
The satisfactory per! 
product is, in the fina 
the satisfactory perf 
material selected to | 
sequently, we espec 
the cooperation of ¢! 
lubricating materials 
our needs for an adh 
cally stable, chemical! 
temperature range lub: 
shear, low noise leve! 
lubricating qualities 
already hit yesterday 

The trouble seems | 
mutual customers w! 
present new needs for « 
tion. This in turn 
lubricating materials 
vices for testing then 
the final analysis we n 
anti-friction bearings 
cases also lubricate th 
dual responsibility whic! 


gladly share with the firs: 


manufacturer who will qu 
product to successfully 

any unknown conditio: 
our prelubricated product 


But he will have to prove it 


Fig. 22—Group of Test \' 


Fafnir Friction Oxidatio! 
chine. 
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A Complete Line of Quality Oils and Greases 


* 


GULF OIL CORPORATION— GULF REFINING COMPANY 


DIVISION SALES OFFICES REFINERIES 
Boston—New York—Philadelphia New York, N. Y.—Philadelphia, Pa. 


Pittsburgh, Pa.—Toledo, O.—Cincinnati, O. 
Pittsburgh—Atlanta—New Orleans Port Arthur, Tex.—Fort Worth, Tex. 


Houston—Louisville—Toledo Sweetwater, Tex. 


CHEMICALS, 


INDUSTRIAL 


Phone 
1022 


2271 SCRANTON ROAD CLEVELAND 13, OHIO 
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CHAIRMAN T. G. ROKHNER, DIRECTOR OF THE TECHNICAL SERVICE DEPARTMENT, 


SOCONY-VACUUM LABORATORIES. 


@ ASTM LIME SPECIFICATIONS 


@ WILL DISCUSS THE PUBLISHING OF GREASE ABSTRACTS 
@ “DELIVERY CHARACTERISTICS” PANEL COMPLETES FIRST TESTS 


Considerable progress has been 
made in following through on the 
propositions adopted at the Annual 
Meeting. Mr. Hugh Hemmingway 
has accepted the Chairmanship of 
the Subcommittee on the NLGI 
Classification of Greases. His group 
will study proposals to maintain the 
classification in step with require- 
ment of the industry. 

Steps have also been taken toward 
organization of three other Sub- 


committees, i.e., Editorial, Procure- 
ment of Technical Papers, and 
Planning. 


Your Chairman has reported to 
the Board on the outcome of the sur- 
vey to obtain NLGI’'s opinion of 
ASTM Committee C-7, Subcommit- 
tee III's proposed specification for 
lime for use in the manufacture of 
lubricating greases. The majority of 
the ballots returned stated that the 
subject specification is satisfactory. 


Opposing votes stated 
the limits are too b 
impurities such as m 
pounds should be furt 
A survey of a repre: 
section of the Tech: 
was sufficient to discl: 
port for the suggestic 
contract for a service 
Institute Spokesman 
for a new section fo: 
current nublished techn 
tion on greases. Thy 
Chairman has submitt: 
recommendation to t! 
Mr. B. G. Symon for 


at the January meeting | 


The Panel on “Deliv: 


teristics of Dispensin 


for Lubricating Greases 
pleted the first series o! 
tests and is studying th 


termine what steps 


The data emphasized 


part which ‘‘slumpability 


problem and the next series o 


will recognize the fact 


of the greases to the pumpir 


anism must be rated as of equal ir 


portance to determination 


rates at the discharge 
systems. 


Sci 


CONTROLLED MANUFACTURING 


Every product that is manufactured by the 
Cato Oil & Grease Company is the finel result 
of exhaustive loborotory tests. Actual menu- 
facturing of all Coto lubricants is scientifically 
controlled. For thet reason, many desirable 
“extras” are added to even the most bighly 
refined lubricants. Look te Coto for quality 
lubricants thet can be counted on for above- 


the-average performance. 


APPLICATION SERVICE... 


Cato’s engineered application service assures proper 
application of all lubricants manufactures Dy the 


company. Cato engineers ore waiting to serve you 
whenever difficulties arise anxious to ossist 
blems 


you in working out difficult lubrication & 


C AT oO OIL AND GREASE CO., OKLAHOMA CITY, OKLA., USA. MANUFACTURERS DISTRIBUTORS & EXPORTERS OF LUSB! NTS 
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Those of us who are concerned 
vith the selection and recommenda- 
rhe of lubricants too often are con- 
‘onted with the mis-conception that 
+e quality and character of the 
bricant are the only factors that 
itermine the efficacy and efficiency 
lubrication. Factually, the lubri- 
ant is but one element, which, cor- 
lated with others, contributes to 
tnal results. It is unfair to hold the 
sbricant supplier solely responsible 
ior the attainment of optimum lubri- 
ation performance. The best lubri- 
tion accrues from mutual under- 
sanding and co-operative effort on 
the part of 


(a) The designer and builder of 
the machine 

(b) The manufacturer of the 
lubricating accessories or sys- 
tem 

(c) The supplier of the lubricant 

(d) The operator of the machine 


Failure on the part of any one of 
these to understand the problem, in 
the overall and in detail, or to exer- 
cise the best effort to meet the re- 
quirements impairs the attainment of 
optimum results. 


Good lubrication performance ac- 
tually begins on the drawing board. 
The engineer and designer envisions 
what the projected machine is in- 
tended to accomplish, and proceeds 
to assemble and fit together in his 
mind and on paper, the parts, which 
working together will produce the 
cesired results. Extensive consider- 
aon Is given to stresses, pressures 
and speed, to ambient and frictional 
‘emperatures, and to employable 
netals, all of which have an influence 
on design of the frame and other 
components. The parts of the ma- 
chine must be connected together in 
‘atlous ways to accomplish their in- 
‘idual functions; and again there 
must be studied the effects of pres- 
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OPTIMUM LUBRICATION RESULTS 


by HOWARD COOPER 


Sinclair Refining Company 


sures, rubbing speeds, temperatures 
and the suitability of different types 
of bearings and bearing metals. Not 
infrequently these _ considerations 
have a major influence on other as- 
pects of the design, or the design as 
a whole. 


The thread-bare yarn about the 
bilder who constructed a machine 
and then dared the operator to lubri- 
cate it is passe’. Designing engineers 
are very lubrication conscious. They 
must be; for lubrication is as essen- 
tial to the operation of machinery as 
the power to drive it. If the source 
of power is likened to the heart 
which gives life to the human body, 
then lubrication may be compared to 
the arterial system of the body. 
without which the pulsing of the 
heart is ineffectual in sustaining life. 


As refinements have developed in 
materials and in techniques of ma- 
chine construction, there have been 
introduced higher speed factors, re- 
duced clearances, and concentrated 
pressures, which compel closer at- 
tention to means and methods of 
providing adequate lubrication. 
Moreover, in this mass production 
era a single machine may be the key 
unit in an entire process on which 
the operation of a whole plant may 
depend, from receipt of raw material 
to the loading platform. A lubrica- 
tion failure on one machine may 
cause the shut-down of an entire 
plant. with loss of production and 
revenue, and loss of wages to work- 
ers. Recognizing this essentiality 
many machines are virtually built 
around a lubricating system, as con- 
trasted to the adaption of a method 
for lubrication after the machine has 
been designed and built. It is ap- 
parent that the designer has an im- 
portant part in the beginning if op- 


timum lubrication performance is to 
be attained. 


No one of us can know all that 
there is to be known about every- 
thing. Each one is a specialist to 
the degree that his interests center 
about one subject or activity more 
than others. So the designer, even 
though he be a mechanical genius 
who can visualize forms and combi- 
nations of parts to create a mechani- 
cal wonder must depend on others 
for detail developments. He _ will 
draw on metallurgical research, and 
on advancements in construction and 
applications of bearings: and for 
lubrication ideas he will need to 
know what the supplier of lubricants, 
and the manufacturer of lubricating 
systems can provide. A _ considera- 
tion of these and many other factors 
which enter into evolution of a suc- 
cessful machine must go hand _ in 
hand with the fundamental study of 
Stresses, pressures, rubbing speeds, 
etc. 

As the machine begins to take 
shape in the engineer's mind or on 
paper, decisions are to be made re- 
garding the types and sizes of bear- 
ings that may be used. At this early 
stage lubrication enters the picture: 
for it is here that thought must be 
given to how lubrication will be pro- 
vided—-what type of lubricant, and 
through what means of application. 


Established practices, proven 
through experiences are a guide; but 
if there is never any departure from 
the historical past, there is no pro- 
gress. So especially do ideas in ad- 
vanced design call for study into all 
the correlated aspects of construction 
and operation. There must be envi- 
sioned and calculated the forces that 
will be operative on each part of the 
machine—the strains, pressures and 
rubbing speeds, and the effect of 
such forces at detailed points and 
with relation to the functioning of 
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the machine as a whole. Outside in- 
fluences such as anticipated ambient 
temperatures, dust and humidity con- 
ditions, must not be overlooked; 
they are important and not infre- 
quently decisive factors. 

The designer has many aspects to 
correlate in the mental and actual de- 
velopment of his brain-child, and he 
can be greatly aided by specialists in 
other fields. With respect to lubrica- 
tion that embraces particularly the 
manufacturer of lubricating systems, 
and the supplier of lubricants. 

To be recognized first are the lu- 
bricant suppliers. The broad picture 
of all the mechanical and ambient 
conditions involved should be studied 
to evolve what types of lubricants 
will render the best service at each 
point to be lubricated, and what 
compromises in the interest of mini- 
mum number of lubricants or simplic- 
ity of application are permissable. 
From experience and through know!- 
edge of the capability of lubricants 
and their performance characteristics, 
products can be selected for the job 
to be done under the conditions im- 
posed. Not only should existing lu- 
bricants be considered, but also new 
products that could be provided if 
regularly available lubricants will 
not serve adequately. 

Greases vs. fluid lubricants come 
up for selection. Here acceptable 
methods of application, or ambient 
conditions may be a_ determining 
factor. Where leakage and dripping 
cannot be tolerated, as on food han- 
dling and processing equipment, or 
on some textile machinery, grease 
may be the obvious and perhaps the 
only choice. There are many other 
circumstances where grease is the 
preferred lubricant, for numerous 
reasons. These include their ability 
to provide a continuous effective 
lubricating film; sealing to preclude 
the intrusion of dirt and abrasives 
to the bearings: protection against 
removal of lubricant when machines 
are subjected to hosing down, as is 
practiced on food machinery; the re- 
quirement for an adhering film as de- 
imanded on vertical or inclined rub- 
bing surfaces. There are many other 
situations where a grease may be the 
only or the best choice. That is why 
greases are made—because they are 
needed under certain operating con- 
ditions. Engineeringly, greases are 
not competitive with fluid oils; they 
have their own particular sphere of 
usefulness and superior serviceability 
in the lubrication world. 
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In applying his knowledge to the 
projected lubricating problem, the 
manufacturer of greases and oils con- 
stantly must have in mind the means 
of application, what fittings or de- 
vices will or can be used, or what 
lubricating system. No lubricant is 
of any value if it cannot be applied 
practically and effectively. 

Thus the manufacturer of lubri- 
cating systems and devices must 
enter the scene. Here is a projected 
piece of machinery, and here are the 
lubricants which it is judged will 
most effectively meet the operating 
requirements. The next question is, 
what lubricating equipment will pro- 
vide the most effective and economi- 
cal means of application. A study of 
the problem as developed to this 
point, and consideration of what can 
be furnished in fittings or lubricating 
systems, may result in modifications 
or compromises either with respect 
to lubricants or to design, or both. 
Obviously, the lubricating devices or 
the system must be able to handle 
the lubricants under all conditions of 
operation, and must be adaptable to 
the machine. 


A practical outlook must be main- 
tained. Radical departure from estab- 
lished practice, and into the field of 
the undeveloped may not be sensible. 
The potential gain in performance 
etciency or convenience may not be 
worth the cost. Possibility of manu- 
facture is not necessarily synony- 
mous with availability. Tailoring a 
machine and its lubricating system to 
a special undeveloped and not read- 
ily available lubricant may impose 
unnecessary hardship on an operator. 


Before adopting new metals and 
alloys, which may offer important 
advantages in design and in service, 
investigation should be made into the 
effects that will occur with these un- 
tried combinations of materials and 
conditions. Temperature and mois- 
ture may introduce critical aspects, 
not previously experienced. Some 
bearing alloys become sensitive at 
certain temperatures; some lubricants 
change in character at high or low 
temperatures. Where seals of syn- 
thetic materials are used, compatabil- 
ity of the lubricant must be studied. 
Below certain temperatures all may 
be serene, but at high heat levels 
lubricants not resistant to oxidation 
and the formation of acidic com- 
pounds incident thereto may be dam- 
aging to sensitive bearings. Mois- 
ture, too, may introduce problems. 
Then there are bearing metals that 
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cannot stand even fine abrasive, 
whereas others take moderate abra- 

™ sive conditions in stride. These are 
FISK c BROTHERS but a few of the circumstances, and 
inter relations that require discern- 
REFIN | NG CO. ment, and which may call for com- 


promises that can be arrived at most 


intelligently through collaborated 
Established 1870 study. 


In any desire to branch into new 
adventures with metals and_ lubri- 
cants, the position of the operator 
must be recognized. It imposes hard- 


0. ship to place equipment in the field 
SIN ARK, N. J. before suppliers are ready to serve it. 
NEW J Admitting that the required products 
] TOLEDO, OHIO can be made, the operator is still 


handicapped if they cannot be pro- 
cured conveniently. A result may be 
the use of unsuitable lubricants with 
unsatisfactory and even disastrous 
results. Often patience must be 
exercised; it may be unwise to at- 
tempt to reach the ultimate objective 
Menufacturers of or to take fuil advantage of poten- 
tialities all in one step. There are 


many complicating aspects which 

LUBR l CAT ' N G can make it not feasible to introduce 
something radically new, despite all 
GR E A SE S the advantages that might eventually 
accrue to all concerned builder, 

supplier and operator. Development 
of lubricants for a new or specific 
bearing and operating combination 
may be possible; perhaps such prod- 
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ucts may have been produced. How 
ever, until a reasonable segment of 
the potential suppliers are ready to 
serve operators, the time may be too 
soon te adopt the revolutionary ideas 
whole hog. Before supplies can be 
made readily available many ob- 
stacles may have to be overcome, in 
manufacture and distribution. Lim 
ited opportunities for wide usage of 
a product may make manufacture im- 
practical, and costly, which logically 
enough, discourages development. 


At times units have been incor 
porated into equipment which re- 
quired special, and up to that time 
undeveloped, lubricants which were 
not usable in the multitude’ of 
older equipment to be served. To 
have withheld such mechanical im- 
provement just because regularly 
available lubricant was unusable 
would have impeded progress, and 
no live American would recom- 
mend that. In such instances the 
burdens that are imposed on sup- 
pliers and operators are very real; 
yet through mutual confidence and 
co-operation progress toward the 
ultimate goal may be speeded. It 
will be observed that when situations 
of this type occur in connection with 
automotive equipment, it means that 
every service station must be pre- 
pared to service the equipment when 
it is presented for attention; this in- 
volves a tremendous problem of dis- 
tribution and inventories, but even- 
tually the requirements are accom- 
modated. An example is the ultimate 
development of multi-purpose gear 
lubricants, suitable for trucks as well 
as passenger cars, for hypoids as 
well as conventional axles and 
transmissions. 


At times equipment builders have 
assumed the entire burden. Unwill- 
ing to wait for suppliers to prepare 
to serve, manufacturers have unwill- 
ingly put themselves in the grease or 
oil business, providing a necessary 
but not generally available product 
as a parts item; then as wider dis- 
tribution of suitable materials de- 
velop such manufacturers usually 
happily withdraw from that business. 
The period of development is al- 
ways a headache period, but tribula- 
tion and distress are part of the price 
that is paid for progress; historically 
this has always been a phase, while 
in the end all have benefited by 
tolerating it and living through it. 

In the field of greases there has 
recently been active development of 
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multi-purpose greases—the barium, 
strontium and lithium greases, suit- 
able for a wide range of applications. 
They are not to be accepted as all 
things for all machinery; but in these 
products a single grease has been 
proven capable of serving purposes 
that previously required several 
products. The availability of lubri- 
cants of this character may help the 
designer, if he knows about them 

their capabilities and their limitations. 
Utilizing this development simplicity 
in design and convenience to the 
operator may be possible. Up to now 
naturally such lubricants have been 
offered for equipment already built 
and operating. The construction of 
machinery to take advantage of this 
development in greases is a different 
phase, and collaboration between de- 
signer, lubricant supplier and manu- 
tacturers of lubricating devices may 
produce a combination accomplish- 
ment that can react to the benefit of 


all, including the operator who 
should never be overlooked. 
From time to time narrow view- 


point comes to attention. Recently a 
manufacturer of grease cups request- 
ed samples of greases for trial in a 


anew device. It appeared that this 
manufacturer was thinking only of 
the lubricants which would be effec- 
tively handled by the _ lubricator. 
From what could be learned no rec- 
ognition was being given to what 
sort of lubricant the machine might 
require for its satisfactory operation. 
This is mentioned to bring out that 
perspective must be broad, and 
should never ignore the requirements 
of the machine. 


On the other hand a salesman of 
lubricating fittings was found, whose 
approach to prospective purchasers 
that showed interest in his device is 
to suggest that the lubricant sup- 
plier's engineer be called in for con- 
sultation. He realizes that under 
lubricant, a product other than that 
in use might be more suitable. This 
different conditions of applying the 
smart salesman shares responsibility 
for results with the lubrication engi- 
neer; their combined knowledge and 
understanding is the background of 
the final recommendation, and the 
device stands less chance of failing 
to live up to the salesman's claims of 
satisfactory performance, and_ the 
lubricant stands a better chance for 
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GREASE COMPOUNDING 


WOOL GREASE FATTY ACIDS 


* They are not derived 
from glycerides. 


* They are very stable due 
to their low iodine num- 


Nimco Brand Wool Grease Fatty Acids are in 
many ways superior to other additives. Their 
use in compounding oils and greases can effect 
noticeable savings in processing time and con- 
siderable improvement in product quality and 
staying power because... 


ber. 


Samples and Specifications Sent On Request 
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may seem an inconse- 
il, yet recognition of it 
torte regular and fre- 
ation, and thus promote 
faction of performance 
fe to the machine. 


the lubrication problem 
operator's end of the 
may occur changes in 
‘ion practices, speed-up to increase 
iuction, or the adaptation of ma- 

ther sizes of work pieces 


Lines to | 
‘different materials. These are 
‘cumstances Which were not con- 
plated in original design of the 
sachines and which may alter the 


requirements. 


yprication 
A pertinent example is to be 
und in the use of rubber working 
wachinery, originally designed for 
ad successfully operated in han- 
ling natural rubber. When it be- 
ame necessary to substitute syn- 
hetic rubber, different conditions 
ere encountered; adjustments of 
seeds and other operating factors 
ere sometimes necessary. Then 
-ame rapid developments in the field 
{ plastics; and certain rubber pro- 
essing plants or machines were put 
work on plastics. Cases are re- 
oorted of bearing temperatures jump- 
ng to as high as 300°, where previ- 
usly 150° had been normal. Under 
these newly imposed conditions the 


lubricant previously used was no 
longer suitable. Methods of applica- 
tion required study, and sometimes 
re-vamping; the operator had to re- 
vise his practices. Nor was the ma- 
chine builder out of the picture; he 
holds an interest because the oper- 
ator is his customer first, and even 
though a machine is put to a use not 
originally contemplated, the builder 
is anxious that the operator be satis- 
fied. Through cut-and-try procedure 
a solution eventually may be found, 
but at the expense of damaged bear- 
ings, down-time and other head- 
aches. Collaboration among all of 
the partners in lubrication may bring 
the answer more quickly and more 
cheaply, and avoid many of the 
headaches. 

There is no intent here to propose 
a mechanism for the co-operation 
and collaboration of the factors re 
sponsible for good lubrication; there 
can be no set pattern. The purpose 
is to emphasize the fact that lubrica- 
tion results are a joint responsibility, 
just as they are a joint interest. Op- 
timum performance can be attained 
only through mutual understanding 
of the job to be done and facilities 
for accomplishment. How it is to be 
done most effectively evolves from 
the cooperative efforts of all elements. 

The machine designer and builder 
needs to have understanding beyond 
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cause 


thoroughly worked 
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America’s Finest Greases 
are processed by 
this machine 


the nation’s leading grease manufacturers 
are processing with the Cornell Machine be- 
its exclusive micro-film method, 
which reduces even the heaviest greases to 
an extremely thin film moving over a rotat- 
ing dise with great velocity and tremendous 
turbulence. The result is a supremely smooth, 
roduct which 
pletely de-aerated. The processing is done at 
a rate up to 210 pounds per minute. 


Write for details of installation 


THE CORNELL MACHINE COMPANY 
101 PARK AVENUE, NEW YORK 17, N.Y. 


is com- 


stresses and strains, metallurgy and 


machinability. He must recognize 
that after the machine is built, its 
success and the satisfaction to the 


operator depends a great deal on 
adequate lubrication. He would 
therefore fortify himself with a con 

ception of lubricants and lubrication 
methods, their capabilities and their 
weaknesses, their relative values and 
effectiveness under combinations of 
service conditions. He needs to know 
the merits of grease vs. fluid oils, to 
be able to determine where grease 
or oil can serve best and why; so that 
design can be created accordingly. 
He is interested not only in what is 
available on the market, but what 
can be made available: although in 
considering the latter it must be 
realized that capability of being pro 
duced is not necessarily, synonymous 
with practical manufacture. or avail 
ability for purchase. 


The machine builder must go still 
further in his thinking, beyond lu 
bricants per se, and consider how 
they can be applied. He would seek 
to ascertain what means and methods 
have been proven, and what varia 
tions thereof or what new methods 


can be devised if required. A study 
of application features may indicate 
that a preferred type of lubricant 
will have to be rejected from consid- 


Grease Homogenizer, showing feed pumps, 
strainers and vacuum pump. 


THE CORNELL MACHINE 


For Processing 
Lubricating Oils and Greases 
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eration, because adequate means of 
application cannot be provided. 

He must also take into account the 
problems that face the operator 
servicing, maintenance and_ the 
touchy labor aspect. The operator 
is important, for his is the responsi- 
bility for keeping the machine run- 
ning. 

The supplier of lubricating appli- 
ances, in his position on the quartet, 
requires some knowledge in the field 
of lubricants which his devices are 
built to handle. He should study 
susceptibility of different types of 
lubricants to various methods of ap- 
plication. Conscientious recognition 
must be given to the lubricants se- 
lected to serve the machine best; and 
to the extent possible the lubricating 
means and devices should be adapted 
to those lubricants, with due regard 
to quantity requirements and rates of 
feed needed for greatest efficiency 
and economy. Not many machines 
can be most effectively lubricated 
with a single product, desirable as 
that simplicity may be; and the ap- 
pliance manufacturer must be broad 
and flexible enough in his thinking 
to accept that fact, and adapt his 
proposals to the good of the ma- 
chine. 

The manufacturer of the lubricat- 
ing system must also have a concep- 
tion of the designer's problems. 
Lubrication equipment virtually be- 
comes a part of the machine, and 
must be designed into it. The lubri- 
cating system cannot be worked out 
independently from the machine. 
Only through collaborative thinking 
can the best arrangement be de- 
veloped. 

Correspondingly, the understand- 
ing of the grease and oil supplier 
must extend beyond his specialized 
and primary interest in lubricants. 
From the builder and designer he 
must get facts to enable him to 
analyze and evaluate the forces and 
effects that will be imposed by the 
operating conditions, such as am- 


q Cottonseed Fatty Acids 
Tallow Fatty Acids 


Stearic & Oleic Acids 


N. Y. 17 
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bient and frictional 


pressure 


temperatures, 
concentrations, clearances 
and other related mechanical and 
operational aspects. He must fore- 
see the effects of these conditions on 
the lubricant, to be able to provide 
products of necessary properties in 
consistency or viscosity, resistance to 
oxidation, rusting, leakage, etc. Col- 
laterally, he must also perceive what 
the obtainable means of application 
may be, and in that connection be 
as ready to adjust himself and his 
recommendations to the potentialities 
in lubrication methods, as the sup- 
plier of appliances must be willing 
to recognize the types of lubricants 
required. 


USACO 
AUTOMOTIVE-INDUSTRIAL 
AIR COMPRESSORS 
HYDRAULIC LIFTS 
LUBRICATION EQUIPMENT 
AIR VALVES - COUPLINGS 
DEPENDABLE EQUIPMENT 


THE UNITED STATES 
AIR COMPRESSOR CO. 


5300 HARVARD AVE., CLEVELAND 5, OHIO 


ARO 


AUTOMOTIVE, INDUSTRIAL 
LUBRICATING 


EQUIPMENT 


“We Invite Comparison” 


THE ARO EQUIPMENT CORP. 
BRYAN, OHIO 


MARKETERS 


155 NORTH CLARK STREET 


Specialized Gly 
and 


FATTY ACIDS 


for 
Lubricating Grecas«s 


WERNER Co. 


(Division of Compary) | 
2191 West 110th Cleveland. o | 


REFINERS 


PETROLEUM 


PRODUCTS 


DEEP ROCK OIL CORPORATION 


AMERICA’S 
Greatly Preferred Br 


‘ym Quality Motor 
Premium Y 


and of 


Oil 


QUAKER STATE 
REFINING CORP. 
OIL CITY, PENNA. 


Member of Pennsylvania Grade Cru 
Aanociation, Permit 


CHICAGO 90, ILLINOIS 


THE INSTITUTE S 


FOR NEARLY 

| | 

| ) PRODUCERS | 
4 Grosse AVE. 


-HIPPING CONTAINERS 
sTcel PAILS AND CANS 


| Sizes—All Styles 


We would appreciate your inquiries 


| 
| Central Can Company, Inc. 
2415 W. 19th STREET 


| CHICAGO, ILL. 


al 


‘BALCRANK INC. CINCINNATI 9, OHIO 


Manufacturers of 


QUALITY GREASES 


Made to Your 


Specifications 
Under Strictest 
Laboratory Control 


AMERICAN LUBRICANTS, Inc. 


1575 Clinton St. 


BUFFALO 6, N. Y. 


The operator of the machine is on 
the team also. In the part he plays 
he must realize and be sympathetic 
to the problems of the other members 
of the lubrication quartet. In fair- 
ness to them he should not demand 
the impossible for his convenience. 
With appropriate conception of lu- 
bricants and lubrication methods and 
design features, and the forces and 
effects involved, an operator can con- 
tribute much to successful lubrication 
performance. Intelligent attention to 
the needs of the machine, regular 
servicing, care and cleanliness, are 
as necessary as design, lubricants 
or application methods. 

Particularly where the project pre- 
sents revolutionary ideas, for which 
there may be no specific previous ex- 
perience for guidance is collabora- 


GREASE MAKERS 
ALUMINUM STEARATE 
PLYMOUTH 
No. 801-22 
and all other Metallic Soaps 
M. W. Parsons, 
Imports & Plymouth 


Organic Labs., Inc. 
59 Beekman St., New York 7, N. Y. 


Ship Safely in 
Barrels made 
by JeL 


JaL STEEL BARREL COMPANY 


SUBSIDIARY OF 
Jones & Laughlin Stee! Corporation 
PLANTS 
St. Louis, Mo. - No. Kansas City, Mo. - Bayonne, 
N. J. - Philadelphia, Pa. - N-w Orleans, (Gretna) 
La. - Lake Charles, La. - Port Arthur, Texas 


tion necessary; tor perfection in me 
chanical design has little value, if 
the machine will fail in service due 
to inadequate lubrication. Likewise 
the best of lubricants may be worth 
little if effective means for applica 
tion are not provided; and the whole 
may be upset if the machine does not 
receive proper attention. 

Confidential aspects of designing 
need be no deterrent to collaboration 
and co-operative effort. It is seldom 
necessary to disclose secret details 
in seeking advice or information 
from the other partners in lubrica 
tion, nor is there necessity for for 
mal consultation. The fundamental 
thought offered here is that lubrica 
tion is a partnership enterprise, that 
will fall short of optimum attainment 
unless the knowledge and experience 
of all the participants is drawn in 
dove-tailed and fitted together. It is 
repeated that all the contributions to 
gcod lubrication have an interest in 
and a responsibility for the opera 
tional performance of a machine, and 
that maximum attainment is accom 
plished through exchange of knowl 
edge and experience. 

The N.L.G.I. and technical socie 
ties that attract lubrication engineers 
and associated technologists offer a 
common meeting ground for the de 
velopment of understandings impor 
tant to all factors in the accomplish 
ment of the best lubrication results. 


IMPROVED GREASES 


Specify... 


NEO-FAT LUB BASE .. . stabilized 
blended fatty acid for soft greases. 


NEO-FAT HF.O. . . . hydrogenated 
fish oil fatty acid for hard greases. 


FOR 


. . . and these are only two of Armour's 
complete line of fractionally distilled and 
double distilled fatty acids for grease com- 
rounding. For details, write: 


ARMOUR (Chemical DIVISION 


1355 W. 31st St. 


Chicago 9, Ill. 


U-S-S Steel Drums 


Painted Galvanized - Tinned 
Decorated Stainless 


U-S-S 
Steel Pails 


23 to 64-gallon 
capacities. Baked 
enamel finishes, in any 
color combination, or 
with lithographed 
heads or shells. 


UNITED STATES STEEL PRODUCTS COMPANY 
30 Rockefeller Plaza, New York 20, N.Y. 
Los Angeles and Alameda, Cal. - Beaumont and Port Arthur, Texas 
Chicago, Ill. - New Orleans, Lo. - Sharon, Po. 
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LEAD NAPHTHENATE 


liquid & solid 


LEAD OLEATE 


tHE HARSHAW CHEMICAL<. 


E. 97th Street, Cleveland, Ohio 
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| AVIATION OILS PETRO CHEMICA: 
AND GREASES AND WAX: Pre 


| THE PURE OIL COMPANY «+ 35 EAST WACKER DRIVE, CHICAGO ke 
AUTOMOTIVE OILS INDUSTRIAL OILS 
AND GREASES AND GREASES = 
FATS and FATTY ACIDS for the GREASE MANUFACTURER. 


STEARIC ACID © GLYCERINE © RED OIL 

STEARINE PITCH @®© WHITE OLEINE _ 
© HYDROGENATED FATTY ACIDS @ — 
ANIMAL and VEGETABLE DISTILLED FATTY ACIDS | 


FACTORIES: DOVER, OH!© 
41 EAST 42nd ST., NEW YORK 17 LOS ANGELES, CALIF. - TORONTO, CAN. 
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‘ Front View 


Distillation Unit 

For greater ease and _ laboratory 
f-iency making A. Ss. = M. pe- 
qistillation tests, Precision 
has developed the 
cont-View Distillation Unit. The 
oratus on the cover is a 4-unit 
ssembly 


in designing the unit, emphasis 
is pacer on easy operation and 
. conservation of laboratory space. 

View Distillation Units 
ccupy the same space as one con- 
vntional set-up, and consequently 
wake it possible to run two tests 

nultaneously for check results. The 
mpact arrangement of shield, con- 
inser, and graduate save 50 per 
nt of linear space. This is accom- 
lished by a °U"'-shape condenser 
he which also allows all readings 
nd controls to be in front of the 
pinet. 


The heat source can be either gas 
-a built-in “Precision” Ful-Kontrol 
ater. This heater has an auto- 
insformer that allows practically 
yepless control up to the maximum 

attage, and has a much longer life 
han a rheostat-control heater. The 
ndenser cooling system employs an 

bath, or a bath containing a cop- 
xr cooling coil which is connected 
a refrigerating unit. A sensitive 
thermostat and a motor-driven stir- 
‘ maintain a uniform temperature 
(32 to 40° F., as specified in the 
\ S.T.M. specifications. 


The condenser is equipped with a 
rain and an overflow outlet. The 


eld and exterior of the condenser 
remade of polished stainless steel; 


interior is of heavy insulated 
nper, 
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VULCAN STAMPING & 
MANUFACTURING CO. 


Steel Shipping Containers 


BELLWOOD, ILLINOIS 


Animal, Cottonseed, Hydrogenated Fish Oil 
FATTY ACIDS, STEARIC and OLEIC ACIDS for 
compounding Greases and special Lubricants. 


EMERY INDUSTRIES, INC. 


Cincinnati 2, Ohio 


Operations Underway 
In New Swift Plant 


Operations have begun in the new 
Industrial processing unit of 
Swift & Company's Technical Prod 
ucts Plant at Hammond, Indiana. 
First delivery of product was made 
to Lever Brothers Company, 
Hammond. 

The new plant is located on part 
of a 70-acre tract which is being set 
aside by the company for further de 
velopment of technical products fa 
cilities. It includes units to carry out 
three processes, namely, 
crystallization, solvent fractionation 
and fat splitting. These processes 
are integrally operated for the first 
time. 

Products from the plant will pro 
vide raw materials to industries that 
manufacture such items as cosmetics 
and toilet creams, soaps, floor waxes 
and polish, linoleum, phonograph 
records, candles, shoe polish, rubber 
products, paint, textiles, wallpaper, 
printing inks, cleaning and water 
proofing agents, leather dressing, 
buffing and lubricating compounds, 
insecticides and cutting oil. 

Research into new and improved 
products is to be carried on in an 
experimental pilot plant as well as in 
Swift & Company's central research 
laboratories. 


ALEMITE PRODUCTS 


FOR 
AUTOMOTIVE-INDUSTRIAL-FARM 


LUBRICATION 


* LUBRICATION FITTINGS AND 
HAND GUNS 


® HANDLING AND TRANSFERRING 
EQUIPMENT 


POWER OPERATED LUBRICA- 
TION EQUIPMENT 


PORTABLE LUBRICATION DE- 
PARTMENTS 


AUTOMATIC LUBRICATION 
SYSTEMS 


CENTRALIZED LUBRICATION 
SYSTEMS 


ALEMITE 


division of 


STEWART-WARNER CORP. 
CHICAGO 


also in 


solvent 
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Products 
for the 
industries 


Witcarbs* (Calcium Carbonates) 
Rubber Compounding Ingredients 


Opaque Whites 


Stearates 


Driers, other Naphthenafes 
Stearites* Stearic Acid 


A NEW WITCO STEARATE 


FOR GREASES 
Carbon B lacks Witco Aluminum Stearate 22-C has been developed particu- 


larly to increase yield. Greases prepared with this material 


Asphaltic Mastics 


are characterized by exceptionally high melting point and 
worked stability. Write for specifications and samples. 


WITCO CHEMICAL COMPANY 


MANUFACTURERS AND EXPORTERS 
295 MADISON AVENUE + NEW YORK 17, N. Y. 


LOS ANGELES « BOSTON + CHICAGO «+ DETROIT « CLEVELAND 
SAN FRANCISCO * AKRON ¢ LONDON AND MANCHESTER, ENGLAND 
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Chemical Corporation 
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Gross & Company 
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ushaw Chemical Company 
45 East 97th Street 
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brizol Corporation 
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eveland 17, Ohio 
Member—J. H. Baird 


illinckrodt Chemical Works 
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Member—C. E. Cosby 


ttasap Chemical Corporation 
uarrison, New Jersey 
Aember—O. E. Lohrke 


‘santo Chemical Company 
Second Street 

‘. Louis 4. Missouri 
“mber—J. W. Newcombe 


‘tional Lead Company 

is York Street 

y yn 1, New York 

mber—Alexander Stewart 


City, ew or 
mber—p j, hard Bender 


1949 


<UPPLIERS OF MATERIALS FOR 
yANUFACTURING LUBRICATING 


imour & Co., Chemical Division 


Philadelphia 44, Pennsylvania 


vw York City 17, New York 


W. Parsons, Imports & Plymouth 
Organic Labs., Inc. 

59 Beekman Street 

New York City 7, New York 

Member—H. Bye 


Warwick Chemical Company 
Division of the Sun Chemical Corporation 
10-10 44th Avenue 
Long Island City 1, New York 
Member—Dr. J. J. Whitfield 


The Werner G. Smith Co. 
(Division of Archer-Daniels-Midland Co.) 
2191 West 110th Street 
Cleveland 2, Ohio 
Member—F. C. Haas 


Witco Chemical Co. 
295 Madison Ave. 
New York City, New York 
Member—Allen B. Craig, Jr. 


CONTAINER MANUFACTURERS 


Central Can Company, Inc. 
2415 West 19th St. 
Chicago, Illinois 
Member—Henry Frazin 


Continental Can Co. 


1103 Waldheim Building 
Kansas City 6, Missouri 
Member—N. M. Potts 


Geuder, Paeschke & Frey Co. 
324 North Fifteenth Street 
Milwaukee 3, Wisconsin 
Member—Willard J. Flint 

Inland Steel Container Company 
6532 South Menard Avenue 
Chicago 38, Illinois 
Member—J. T. Gossit 

J & L Steel Barrel Company 
70 East 45th Street 
New York City, New York 
Member—Jerry Lyons 

United States Steel Products Co. 
30 Rockefeller Plaza 
New York City 20, New York 
Member—Wm. I. Hanrahan 

Vulcan Stamping & Manufacturing Co. 
300 Madison Street 
Bellwood, Illinois 
Member—Dale M. Harpold 


MANUFACTURERS OF EQUIPMENT FOR 
APPLICATION OF LUBRICATING 
GREASES 


The Aro Equipment Corporation 
Bryon, Ohio 
Member—R. W. Morrison 


Balcrank, Inc. 


Disney near Marburg 
Cincinnati 9, Ohio 
Member—R. P. Field 


The Fil-Rite Company 


342 Lumber Exchange Building 
Minneapolis, Minnesota 
Member—Howard G. Hornibrook 


Gray Company, Ince. 


600 N. E. Eleventh Avenue 
Minneapolis 13, Minnesota 
Member—L. L. Gray 


Lincoln Engineering Company 


5730 Natural Bridge Avenue 
St. Louis, Missouri 
Member—Foster Holmes 


National Sales, Ine. 
812 North Main St 
Wichita, Kansas 


Stewart-Warner Corp. 


1826-1852 Diversey Parkway 
Chicago, Illinois 


Member—Walter Duncan 


S. Air Compressor Company 
5300 Harvard 


Cleveland, Ohio 
Member—F. J. Coughlin 


LABORATORY EQUIPMENT & SUPPLIES 


Precision Scientific Company 


3737 Cortland Street 
Chicago 47, Illinois 
Member—Alexander I. Newman 


SUPPLIERS OF EQUIPMENT FOR 
MANUFACTURING LUBRICATING 


GREASES 


Buflovak Equipment Division of 
Blaw-Knox Company 
1543. Fillmore Avenue 
Buffalo 15, New York 
Member—A. W. Johnson 


Cornell Machine Company 

101 Park Avenue 

New York City 17, New York 
Member—Mead Cornell 


The Girdler Corp. 
Louisville 1, Kentucky 
Member—John E. Slaughter, Jr. 


Stratford Engineering Corporation 


1414 Dierks Building 
Kansas City, Missouri 
Member—J. A. Altshuler 


MARKETING ORGANIZATIONS 


Mid-Continent 


Petroleum Corporation 
Tuisa, Oklahoma 
Member—T. E. Fitzgerald 


Refiners Marketing Co., Ltd. 


555 South Flower Street 
Los Angeles 13, California 
Member—T. F. Harms 


REFINERS 


Calumet Refining Company 
4323 Southwestern Blvd. 
Chicago, Illinois 
Member— H. E. Semerau 


TECHNICAL & RESEARCH 
ORGANIZATIONS 


Cargill, Incorporated 


200 Grain Exchange 
Minneapolis 15, innesota 
Member—Dr. Sabine Hirsch 


Mellon Institute of Industrial Research 


University of 
Pittsburgh 13, Pennsylvania 
Member—Malcolm Finlayson 


Midwest Research Institute 


4049 Pennsylvania | ‘ 
Kansas City 2, Missouri 
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STRATCO 


PRESSURE SOAP CONTACTORS 
AND OIL CIRCULATION 
HEATING SYSTEMS 


TMake 
CALCIUM CUP GREASE 
IN 14 HOURS 


Stratco Pressure Soap Contactors and Oil Circu- 
lation Heating Systems make possible the manu- 
facture of calcium cup grease, from raw material to 
packaged product, at the rate of six batches in 
eight hours... soda fiber greases in 2'» hours. 


Simplified laboratory control .. reduced manpower 
requirements .. increased production of a more un- 
iform product result. The Stratco process has been 
fully tested and proved in commercial operation. 


STRATFORD 
ENGINEERING 


CORPORATION 


PETROLEUM REFINING ENGINEERS ge 
DIERKS BLDG. KANSAS CITY, MO. 


| 
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